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(57) ABSTRACT 

A dummy bit elimination device in a coding apparatus for 
use in a submarine cable system. The dummy bit elimination 
device has a converter for eliminating only dummy bits from 
FEC (Forward Error Correction) code. The coding apparatus 
has an optical-to-electrical signal transducer, a 
demultiplexer, a coder for generating an FEC code, a mul- 
tiplexer for multiplexing inputs, and an electrical-to-optical 
signal transducer. The dummy bit elimination device is 
inserted between the coder and the multiplexer so that the 
outputs of the coder are fed to the converter and an outputs 
of the converter are fed to the multiplexer. 

5 Claims, 6 Drawing Sheets 
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DUMMY BIT ELIMINATION DEVICE AND FIG. 1 is a block diagram showing a coding apparatus 

CODING APPARATUS FOR FEC CODE configuration including a dummy bit elimination device for 

WORD the FEC code word according to the present invention; 

FIG. 2 is a diagram showing the output format of demul- 

BACKGROUND OF THE INVENTION 5 tiplexer 2 in FIG. 1; 

1. Field of the Invention FIG. 3 is a diagram showing the output format of FEC 
The present invention relates to a dummy bit elimination coder 3 in FIG. 1; 

device for eliminating dummy bits added to an,FEC FIG. 4 is a diagram showing the output format of multi- 
forward Error Correction) code which is transmitted ona plexer 5 in case that there is not provided a converter 4 
submarine cable system. shown in FIG. 1; 

2. Description of the Prior Art FIG. 5 is a diagram showing the output format of con- 
In a submarine cable system, a processing device for verter 4 in FIG. 1* and 

generating FEC code, for example a Reed-Solomon code, ' ' , . , A - , *. , . 

based on an optical signal input adds the dummy bits to the , HG C 6 15 a ^agram showmg the output format of multi- 

FEC code to simplify the configuration thereof. 15 ? lcxcr 5 m case ^ ^ere is provided a converter 4 shown 

Adding the dummy bit according to a conventional m ^* 

method, however, increases a bit rate on the communication nFTAir pd n*<;rinPTin\r nv thf 

channel. A transmission loss is increased in accordance with nn^nnc^!^ 

the increased bit rate. Thus, for example, it was required to PREFERRED EMBODIMENTS 

compensate the loss by increasing a number of repeaters. 20 piG ± fc a b]ock showin g a a p para t us 

SUMMARY OF THE INVENTION configuration including a dummy bit elimination including a 

An object of the present invention is to provide a dummy dummv bit elimination device according to an embodiment 

bit elimination device for ehminating the dummy bit added of the Present invention. A 2.4G optical signal is fed into 

to the FEC code that is transmitted on the submarine cable ^ 2 - 5G °P tical receiver (2.5G OR) 1 and is output from 2.6G 

system. optical sender (2.6G OS) 6 as a 2.6G optical signal through 

According to a first aspect of the present invention, there demultiplexer (DMUX) 2, FEC coder (FEC COD) 3, con- 

is provided a dummy bit elimination device included in a verter 4 and multiplexer (MUX) 5. Clock signals, for 

coding apparatus, which device comprises: means for elimi- activating the above circuits, generated at 2.5 G optical 

nating only dummy bits from FEC code supplied thereto so ^ receiver 1 and divided at 1/N divider 7 are supplied to FEC 

as to output only the FEC Code; wherein the coding appa- coder 3, converter 4, multiplexer 5 and 2.6G optical sender 

ratus comprises: a means for converting an optical signal 6 through phase locked loops 8 and 9 (PLL1 and PLL20). 

into an electrical signal data; a demultiplexer for demulti- 2 .4G optical signal is converted at 2.5G optical 

plexing the data; a coding means for generating an FEC receiver 2 mto STM16 ^ d ^ a form of an electric si ^ 

(Forward Error Correction) code havmg the demultiplexed md fa ^ fed to demultiplexer 2 . Demultiplexer 2 sepa- 

data and additional panties and dummy bits for each of the rates S1M16 mt0 sjm as flS lfi ^ 

demultiplexed data; a multiplexer for multiplexing inputs r , 4 ™« , - . ^, « J 

*u * j r * ^ i A - reeds them to FEC coder 3 in parallel, 

thereto; and a means for converting an output of the multi- F 

plexer into an optical signal; and wherein the dummy bit FIG. 2 shows STM1 signals a as many as 16, each of 

elimination device and an output of the dummy bit elimi- wnicn consists of 238 bytes data. 

nation device are fed to the multiplexer. 40 Each STM1 signal a is encoded at FEC coder 3 into an 

According to a second aspect of the present invention, FEC COD output signal b which includes overhead bit OH, 

there is provided a coding apparatus, which apparatus com- parity bits which form a part of the FEC code, and dummy 

prises: a means for converting an optical signal into an bits as shown in FIG. 3. 

electric signal data; a demultiplexer for demultiplexing the According to the conventional method, FEC COD output 

data; a coding means for generating an FEC code having the 45 sigaa i b is fed ^ multiplexer 5 become a multiplexed 

demultiplexed data and additional parities, and dummy bits signa] m multiplexer 5. FIG. 4 shows the multiplexed signal 

for each of demultiplexed data; a dummy bit eliminating generated at mulitiplexer 5. In this case, the bit rate on the 

means for eliminating only the dummy bits from outputs of communication channel may be increased due to the dummy 

the coding means so as to output only the FEC codes; a 5^ 

multiplexer for multiplexing outputs of the dummy bit so K . 4 4 , „„„ 4 t 

r ■ ♦* \ t * *r According to the embodiment, the FEC COD output 

eliminating means; and a means for converting an output of • 1 1_. r j • „ ^ iLJ 

f , U .J? . ; «■ ! • , & r signal b is red mto converter 4 for eliminating the dummy 

the multiplexer into an optical signal. ,.7 _ . A 4 . 1 A . , , ,r 

„_ , hits. Converter 4 outputs signal c not including the addi- 

The codmg apparatus may be combined with a submarine Uonal dummy ^ as shown in pjQ 5> Signal c consists of 

ca e system. overhead bits, data and parities but does not include the 

According to a third aspect of the present invention, there 55 dummy bits as shown m ^ figure< 

is provided a coding apparatus which comprises: a coding , t , . , . . , . , 

„ c «■ I***- r^o j j t_ Signal c is processed at multiplexer 5 mto multiplexed 

means for continuously outputting an FEC code word hav- . ,\ , r . ™ „ , * T 

. , . * j, v r 1 , ... A signal d shown in FIG. 6. 

ing an mput data and additional parities, and dummy bits to 0 

simplify an FEC coding and a dummy bit eliminating Multiplexed signal d is converted mto the optical signal at 

means for ehminating only the dummy bits from a conti- 60 26G °I )tlcal sender 6 and m ^ oul on the communication 

nuity consisting of the FEC code and the dummy bits so as 155 MHz clock signal extracted at 2.5G optical 

to output only the FEC code. receiver 1 is fed to 1/N divider 7 and is divided into a long 

cycle signal of 81 KHz. 81 KHz signal is supplied to PLL 8 

BRIEF DESCRIPTION OF THE DRAWINGS (p LL i). PLL 8 genera te S write clock e and read clock f of 

The present invention will be more fully understood from 65 166 MHz for use in FEC coder 3 for FEC process, 

the following detailed description with reference to the PLL 8 (PLLI) also sends 2.6G multiplexing clock g to 

accompanying drawings in which: PLL 9 (PLL2). PLL 9 regenerates 166 MHz clock from 2.6G 
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clock g and feeds write clock b and read clock i to converter 
4 for eliminating the dummy bits. A frequency of clock h is 
determined lower than that of clock g. 

PLL 9 (PLL2) also supplies multiplexing clock j which 
synchronizes with clock i to multiplexer 5 and 2.6G optical 5 
sender 6. Thus, the multiplexed signal according to the 
present invention, from which the dummy bits are 
eliminated, may be generated. 

Converter 4 and PLL 9 (PLL2) may be fabricated in one 
package IC. The IC may not be employed when the signal 10 
that includes the dummy bits is transmitted. In this case, 
signal b is directly fed into multiplexer 5 and 2.6G multi- 
plexing clock g output from PLL 8 (PLL1) is directly fed to 
multiplexer 5 and 2.6G optical sender 6. A configuration to 
transmit dummy bits and another configuration not to trans- 15 
mit dummy bits may be alternated with a switching means. 

According to the present invention, it is possible to 
eliminate dummy bits which are additionally output from the 
simplified FEC processor as explained above. Thus, the bit ^ 
rate on the communication channel can be prevented from 
increasing. 

In addition, according to the present invention, it is 
possible to generate the signal having no dummy bits while 
using the simplified FEC processor. Thus, the circuit scale of 25 
the whole coding apparatus for generating the signal having 
no dummy bits can be reduced. 

Further, according to the present invention, the converter 
and PLL2 may be simply inserted into the conventional FEC 
processor. Thus, the conventional FEC processor may be 30 
appropriable 

Still further, according to the present invention, it is 
possible to easily alternate the configuration to transmit 
dummy bits and the configuration not to transmit dummy 
bits. 35 

Having explained preferred embodiments of the present 
invention, it will now become apparent to those of ordinary 
skill in the art that other embodiments incorporated these 
concepts may be used. Accordingly, it is submitted that the 
invention should not be limited to the explained embodi- 40 
ments but rather should be limited only by the spirit and 
scope of the appended claims. 
What is claimed is: 
1. A coding apparatus, comprising: 
an optical receiver for converting an optical signal into an 

electric signal data and generating a clock signal; 
a demultiplexer for demultiplexing said electric signal 
data and outputting demultiplexed data in the form of 
plurality of demultiplexed signals; 50 
a coding means for generating a FEC (Forward Error 
Correction) code by adding to said demultiplexed data 
additional parity bits and dummy bits for each demul- 
tiplexed signal in said data; 
a dummy bit elimination device which eliminates dummy 55 
bits from said FEC coded signals; said dummy bit 
elimination device including: 

(i) a converter for eliminating only dummy bits from 
FEC code supplied thereto so as to output only said 
FEC code; and 
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(ii) a Phase Locking Loop for regenerating said clock 
signal and feeding write and read clock signals to 
said converter; 

a multiplexer for multiplexing outputs from said dummy 
bit elimination device; and 

an optical sender for converting an output of said multi- 
plexer into an optical signal; 

wherein said dummy bit elimination device is inserted 
between said coding means and said multiplexer so that 
the outputs of said coding means are fed to said dummy 
bit elimination device and outputs of said dummy bit 
elimination device are fed to said multiplexer. 

2. The dummy bit elimination device according to claim 
1, wherein said coding apparatus is combined in a submarine 
cable system. 

3. Acoding apparatus for use in a submarine cable system, 
which apparatus comprises: 

an optical receiver for converting an optical signal into an 

electric signal data and generating a clock signal; 
a demultiplexer for demultiplexing said data; 
a coding means for generating an FEC code having the 
demultiplexed data and additional parities, and dummy 
bits for each demultiplexed signal in the data; 
a dummy bit eliminating means, comprising 
a converter for eliminating only said dummy bits from 
outputs of said coding means so as to output only 
said FEC codes, and 
a Phase Locking Loop for regenerating said clock 
signal and feeding write and read clock signals to 
said converter; 
a multiplexer for multiplexing outputs of said dummy 

eliminating means; and 
an optical sender for converting an output of said multi- 
plexer into an optical signal. 

4. The dummy bit elimination device according to claim 
3, wherein said coding apparatus is combined in a submarine 
cable system. 

5. A coding apparatus which comprises: 

an optical receiver for converting an optical signal into an 

electronic signal data; 
a demultiplexer for demultiplexing said electric signal 

data and outputting demultiplexed signals; 
a coding means for continuously outputting an FEC code 

word having one of said demultiplexed signals with 

additional parities, and dummy bits to simplify an FEC 

coding; and 
a dummy bit eliminating device, comprising: 

(i) a converter for eliminating only said dummy bits 
from a continuity consisting of said FEC code and 
said dummy bits so as to output only said FEC code 
and 

(ii) a Phase Locking Loop for providing a frequency 
control of clock signals supplied to said converter, 

a multiplexer for multiplexing outputs from said dummy 
bit elimination device; and 

an optical sender for converting an output of said multi- 
plexer into an optical signal. 

* + + + * 
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